Non-coplanar 2,2',3,5',6-pentachlorobiphenyl (PCB 95) amplifies ionotropic glutamate receptor signaling in embryonic cerebellar granule neurons by a mechanism involving ryanodine receptors.
The mechanisms by which non-coplanar 2,2',3,5',6-pentachlorobiphenyl (PCB 95) and rapamycin interact with ryanodine receptor (RyR) complexes to alter Ca2+ signaling, were explored in intact cerebellar granule neurons. PCB 95 (10 microM, 20 min) significantly increased the number of neurons responding to caffeine. PCB 95 sensitization of RyR-mediated responses was further supported by the observations that ryanodine pretreatment blocked response to caffeine and coplanar 2,4,4',5-tetrachlorobiphenyl (PCB 66), which lacks RyR activity, failed to sensitize neurons. PCB 95 did not significantly alter levels of resting cytosolic Ca2+ nor thapsigargin-sensitive Ca2+ stores, suggesting a more complex mechanism than sensitization from increased cytosolic Ca2+ or an increased endoplasmic reticulum/cytosolic Ca2+ gradient. The immunosuppressant, rapamycin, sensitized neurons to caffeine in a manner similar to PCB 95, suggesting a common mechanism. PCB 95 or rapamycin significantly enhanced Ca2+ responses following N-methyl-D-aspartate (NMDA) and alpha-amino-3-hydroxy-5-methyl4-isoxasolepropiate (AMPA) receptor activation. Store depletion or direct block of RyR with ryanodine enhanced responses to NMDA. PCB 95 further enhanced these responses to NMDA. These results suggest that PCB 95 and rapamycin enhance NMDA- and AMPA-mediated Ca2+ signals by modifying a functional association of the FKBP12/RyR complex that results in amplification of glutamate signaling in cultured cerebellar granule neurons in culture.